Gram-negative anaerobes of the Prevotella intermedia/nigrescens group are usually isolated from polymicrobial infections of periodontal origin, although recovery from healthy individuals is also possible [1, 2] . Only a limited number of isolates have been identified from extraoral infections, which causes difficulty in the assessment of the frequency of extraoral infections caused by P. intermedia and P. nigrescens. A previous study of 154 isolates of P. intermedia/P. nigrescens described a low frequency of extraoral infections recovered from sites of foot ulcer, blood stream infection, and lung aspirates [3] . Here we report a case of extraoral infection where P. nigrescens was identified at the strain level by 16S ribosomal RNA (rRNA) sequencing.
Gram-negative anaerobes of the Prevotella intermedia/nigrescens group are usually isolated from polymicrobial infections of periodontal origin, although recovery from healthy individuals is also possible [1, 2] . Only a limited number of isolates have been identified from extraoral infections, which causes difficulty in the assessment of the frequency of extraoral infections caused by P. intermedia and P. nigrescens. A previous study of 154 isolates of P. intermedia/P. nigrescens described a low frequency of extraoral infections recovered from sites of foot ulcer, blood stream infection, and lung aspirates [3] . Here we report a case of extraoral infection where P. nigrescens was identified at the strain level by 16S ribosomal RNA (rRNA) sequencing.
A 52-yr-old man with a history of diabetes and hypertension was referred to the department of orthopedics on December 18 complaining of cellulitis of the left ankle. The patient initially received acupuncture for his sprained ankle during a hiking trip in November 2012. As the symptoms did not improve, he visited a secondary hospital where he was diagnosed with cellulitis. Magnetic resonance imaging (MRI) taken on December 1 showed cellulitis with talus osteochondral lesions and a low probability of abscess or osteomyelitis (Fig. 1) . In spite of a week of antibiotic treatment with cefazedone followed by another week with ceftazidime, the patient was referred to our hospital with symptoms of swelling, redness, and aggravated pain. Ultrasound sonogra- 7 .46 mg/ dL. US-guided aspiration and drainage were performed and the antibiotic regimen was changed to ampicillin/sulbactam, as the first set of culture results recovered very low levels of Streptococcus viridians. The symptoms of pain and swelling of the left ankle were persistent. MRI on January 8 revealed diffuse soft tissue edema, in addition to tenosynovitis with fluid collection and debris, which were signs of progressive infection. As the response to treatment was poor, surgical management was considered. On Jan 14, incision and drainage (I&D) with debridement of severely infected tissue was required, and a closed pus specimen was obtained during the procedure for follow-up culture.
Black pigment-producing colonies with gram-negative rodshaped anaerobes were recovered ( biochemical reactions were seen in α-galactosidase (αGAL), α-glucosidase (αGLU), mannose fermentation (MNF), and raffinose fermentation (RAF). The colonies were initially identified as Prevotella spp. using API rapid ID32A (API-bioMérieux UK Ltd., Basingstoke, UK). The reference biochemical profile used for comparison with the API rapid ID32A result is described in Table 1 . The results of antimicrobial susceptibility testing are described in Table 2 .
The sequence obtained from the cultured isolates was a match to the P. nigrescens gene for 16S rRNA (Strain: JCM 6322, GenBank: AB547697.1). Capillary sequencing was performed by Macrogen Inc. (Seoul, Korea) using two primers (518F-forward:
5'-CCAGCAGCCGCGGTAATACG-3' and 800R-reverse 5'-TAC-CAGGGTATCTAATCC-3'). The sequencing service included quality control of template DNA, library preparation and filtering of low quality reads post-sequencing.
It was important to note the polymicrobial tendency of Prevotella infection, which in this case was present with S. viridans. Prevotella spp. is a clinically important pathogen, although it is rarely recovered from clinical specimens other than perioral locations [1, 2] . Although most previously reported extraoral infections involving the P. intermedia/nigrescens group are based on biochemical identification and morphological features of characteristic black pigment-producing gram-negative anaerobes, differentiation of P. intermedia and P. nigrescens should be based on molecular methods such as 16S rRNA sequencing [4, 5] . Importantly, the biochemical profiles of P. intermedia and P. nigrescens are almost identical, which complicates the differentiation between the two organisms (Table 1) . Therefore, the API rapid ID32A system is unable to properly identify P. nigrescens, and indications of P. intermedia presence using this system should be further verified with additional tests [4, 6, 7] . As infections with Prevotella spp. are polymicrobial in the majority of cases (including the present case), careful identification of the causative organism(s) will be helpful in the treatment of infections [3] .
In the present case, P. nigrescens was identified at the species level by 16S rRNA sequencing of an aspirated specimen and pus obtained by US-guided aspiration and two procedures of I&D, respectively. The clinical course of infection was incessant, which may be attributed to several factors. The first is the rather distal and deep location of infection site, which likely rendered conventional therapeutic doses of antibiotics ineffective. Secondly, the underlying hypertension and diabetes of this patient were adverse factors for treatment. Furthermore, patient compliance was also unfavorable, as he persistently ambulated and kept smoking throughout the admission period. Finally, polymicrobial infection, with a synergistic effect of P. nigrescens and S. viridans, may have been present. Prevotella spp. infections are often polymicrobial, which is frequently more pathogenic than infections involving a single organism [3, 8] . The precise cause of infection is difficult to identify, although both a history of acupuncture and aspiration are possible causes. Indeed, there is one case report of Prevotella spp. infection in which a history of acupuncture was also present, and early detection and aggressive drainage were important for treatment in that case [9] .
Despite retrospective antimicrobial susceptibility testing, antimicrobial treatment using piperacillin and tazobactam seemed sufficient, as both agents were found to be effective, and had activity in this case with a low minimal inhibitory concentration. A high percentage of Prevotella spp. are known to produce β-lactamase [10] , and therefore, antimicrobial susceptibility testing may be helpful in such cases, although it is not currently recommended as a routine procedure.
Although P. nigrescens is a phenotypically similar pathogen to P. intermedia with an indistinguishable biochemical profile, a greater likelihood of suppurative infection has been suggested [11] . Distinction by PCR-based methods such as 16S rRNA gene sequencing for detecting genotypic differences should be helpful in the management of such anaerobic infections.
